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Effect of Height and Temperature on Plant Phenological Processes Using Harmonic
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Abstract

Phenology studies the occurrence time of repetitive plant life events in relation to living and non-
living factors. One of the ways to study plant growth trends is the use of satellite time series
observations and Remote sensing techniques. The purpose of the present study is to determine the
physical meaning of the Fourier series components in relation to vegetation types and plant phenology
processes using NDVI time series analysis calculated from satellite imageries. Another aim is to
determine the trends of the Fourier series components in relation to changes in altitude from sea level
and Spring temperature. For this purpose, the present study used an 8-day MODIS Sensor NDVI
products named MODO09Q1 with 250 m spatial resolution. First, the Fourier series components,
amplitude and phase images, were generated using the MODIS one-year NDVI time series in 2013,
2014 and 2015 and HANTS algorithm. Then, the changes and relationship of each of these
components with respect to elevation and temperature changes were investigated in the Shirkouh
region of Yazd province. According to the results, by decreasing one degree Centigerad of the spring
mean temperature that occurs with increasing altitude, a delay of 7 and 5 days were observed in NDVI
annual and 6-month cycles, respectively. In the annual cycles, the highest amount of variance is
controlled by plants with annual growth periods, and in the 6-month cycles the highest amount of
variance is controlled by plants with short and seasonal growth periods. Based on the results, HANTS
algorithm and Fourier series analysis can be very effective in understanding the effects of climatic
factors on phenological processes and timing of plant growth.
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